We show that there exists the supremum of Newton polygons of pdivisible groups with a given p-kernel type, and provide an algorithm determining it. This is an unpolarized analogue of Oort conjecture related to determining the generic Newton polygon of each Ekedahl-Oort stratum in the moduli space of principally polarized abelian varieties.
Introduction
Let A g be the moduli space (over Z) of principally polarized abelian varieties of dimension g. It is well-known that
where H is the Siegel upper half space
From now on we write A g := A g ⊗ F p . Here is an expectation (so-called a paving of A g ):
(1) There exists a natural decomposition of A g into finitely many locally closed subschemes:
(2) Each T ν can be beautifully described.
Here this decomposition should be a decomposition by natural invariants of p-divisible groups of abelian varieties.
Geometric meaning in the polarized case:
A 
Preliminaries

The Dieudonné theory
Let K be a perfect field. Let A K denote the ring
where σ is the Frobenius map
Definition 2.1. A Dieudonné module (DM) over K is a left A K -module which is finitely generated as a W (K)-module.
Theorem 2.2 (Dieudonné theory).
There are categorical equivalences:
Minimal p-divisible groups
For a pair (m, n) of coprime non-negative integers, we define a p-divisible group
with Fe i = e i+n , Ve i = e i+m and e i+m+n = pe i (i ∈ Z ≥0 ). Let ξ be a Newton polygon
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Newton polygons
Theorem 2.4 (Dieudonné-Manin classification). We have a natural bijection:
Final elements in the Weyl groups
Let W G denote the Weyl group of G = GL r or Sp 2g .
We define a subset
where
Let k be an algebraically closed field of characteristic p.
Theorem 2.5 (Kraft, Oort, Moonen, Wedhorn).
3 The polarized case
Stratifications on A g
Let A g be the moduli space of principally polarized abelian varieties of dimension g in characteristic p.
where we define
Oort's conjecture
Conjecture 3.1 (Oort).
Here Z ξ is defined to be
which is shown to be a closed subset of W 0 ξ . We call Z ξ the central stream of ξ. Oort showed
Irreducibility of Ekedahl-Oort strata
The irreducibility of S w depends on whether S w ⊂ W σ .
Theorem 3.2 (Ekedahl -van der Geer). S w is irreducible if
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Results
Theorem 3.5 (H., to appear in Ann. Inst. Fourier). For any w ∈ J W Sp 2g , we have
This gives a combinatorial algorithm determining the generic Newton poly- 
This gives a combinatorial algorithm determining ξ(w). See below for what ⊂ means. Again recall µ(ξ) = E(H(ξ)).
Theorem 4.2 (H.). µ(ζ)
⊂ µ(ξ) ⇔ ζ ≺ ξ.
F -zips and displays
Let S be an F p -scheme. Let σ be the absolute Frobenius on S. For any 
If S = Spec(K) with a perfect field K, then
. From now on we write W = W GLr and
Definition 4.5. Let w, w ∈ J W. We say w ⊂ w if there is an F -zip over a valuation ring such that the special fiber is of type w and the generic fiber is of type w . Let R be a commutative ring. Let F and V be the Frobenius and Verschiebung on W (R). Put I R = V W (R). A display over R is a quadruple (P, Q, F, V −1 ) of (i) P : a finitely generated projective W (R)-module; An F -zip over R is the mod I R -reduction of a display over R.
The existence of ξ(w)
In the polarized case, the existence of ξ(w) follows from the irreducibility of Ekedahl-Oort strata. Instead we prove This (for m = 1) proves that the optimal upper bound ξ(w) exists. Indeed the Newton polygon of the generic fiber of X satisfies all the properties of ξ(w).
Proof. Let (P, Q, F, V −1 ) be a display over k, and P = L ⊕ T be a normal decomposition. Let Vasiu introduced an action:
and showed that {T m -orbits} BT m (k). 
Outline of the proof (1st slope theory and induction)
We define a map 
The first slope λ(w) of ξ(w) is equal to 1 − ρ(w ∨ ). The main theorem follows from this proposition: Proof of Prop. ⇒ the main theorem. We first claim that the main theorem
is equivalent to
Obviously (1) Outline of the proof of Proposition: By the existence of ξ(w), there exists a p-divisible group X such that X[p] is of type w and the Newton polygon of X is ξ(w).
Step 1: We extract a simple first-slope part X 1 from X:
Then the first-slope theory shows that X 1 H n,m . Take these p-kernels:
Step 2 so that G is a geometrically-constant BT 1 over S.
Step 3: We extend this to a complex over S (finite/S):
so that we have a non-constant family X → S .
Expectations
Note W 0 ξ has complicated singularities in general. We have a natural decom-
